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INTRODUCTION
Tax policy management and harmonization have always been a topic of concern for the European Union and its member countries. The European debt crisis reinvigorated efforts within the EU to coordinate tax policies across the different member nations. Accordingly, the purpose of this research is to take a new look at the effects of past tax policy coordination in Europe. More specifically, we examine countries within the EU and countries that have joined the common currency system (the eurozone) and are evaluating whether these tax systems are more similar, or are becoming more similar, to each other than they are to the tax structures of other countries. In our analysis we use several dimensions that measure the overall tax burden, the importance of different types of taxes within the tax system, the decentralization of tax collection, the tax administration and enforcement. We focus on tax collection (in relationship to other economic measures) as well as administration and enforcement because in our opinion although both factors are important in the evaluation of a country's tax policy, academic research, especially in the economics literature, has been less focused on these particular aspects of tax systems. In the second part of the study, we attempt to isolate factors that impact tax system similarities and differences as well as tax system harmonization within the EU and in eurozone member countries, with the ultimate intention to formulate a number of tax policy strategies.
We base our analysis on the concept of fiscal competition, which suggests that governments -at any level -compete with each other for a tax base and on theo-ries concerning the notion that (national) political culture affects "national styles of taxation". The tax competition theory suggests that countries will try to lower their effective tax rate below those of other countries in order to attract taxpayers, which speaks against the synchronization of different tax systems. 1 This anti-harmonization effect will be stronger for certain taxes than others and for certain countries than others, due to the relative mobility of the tax base. For example, it is easier for corporations to move their headquarters from one country to another than for individuals to leave their home country. Further, moving within the EU is generally easier than from EU to non-EU countries and vice-versa. Thus, we expect to see the effects of tax competition more for corporate income tax (and within the EU) and much less for real estate property taxes (and outside the EU). On the other hand, culture has been shown to impact accounting and tax systems, which would indicate that as countries' cultures change and move towards an understanding of global citizenship, tax systems will become more similar to each other as well. This concept also suggests that countries with similar histories and therefore similar cultures will have similar tax systems.
We gather the information for each country's tax system from the Organisation of Economic Co-operation and Development database. In the first part of the study, we compare the following tax system dimensions across the different countries and decades: tax burden (years 1965-2012) , income tax reliance (years 1965-2012) , and fiscal decentralization (years 1973-2012) . For the tax administration and enforcement metrics only cross-sectional -no time-series -data are available. In addition to using descriptive metrics, such as correlation analysis, we also visualize which countries' systems are closest to each other.
In the second part of the study, we employ regression analysis to determine which factors affect the harmonization of tax systems within the EU and the eurozone compared to other OECD countries. We develop a harmonization metric by using the scaled absolute difference to the mean (of each tax system measure) as dependent variable and five-year increments as independent variables. The EU and eurozone membership for each country and year is measured using indicator variables. Interactions between EU and eurozone membership and the time variables measure whether harmonization is significantly different within the EU and the eurozone. Additional factors potentially impacting harmonization, such as common versus code law legal system, country size as well as economic and demographic controls, are also included as the regression model's explanatory variables.
Our study contributes to the current literature by taking a new look at how tax systems compare within the EU and with other non-EU countries' systems. We focus on tax collection variables, which allows us to examine a long time period 1 Although tax competition theory focuses on tax policy (i.e., the political process of setting tax base and tax rates), the end goal of these strategies is to maximize government revenues, which is the product of total tax base x average tax rate for each individual tax. Thus, our variables are revenue-oriented and do not include more direct tax policy measures such as marginal or average tax rates and/or tax base. Additionally, the use of revenue metrics has the advantage that a large cross-sectional time-series dataset is available. 
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and a relatively large dataset of different countries. However, we also take a look at a cross-sectional dataset of tax administration/enforcement metrics. We further examine a list of potential factors affecting the harmonization of tax policies within and outside the EU and include non-rate factors in our analysis.
The remainder of this paper is structured as follows: the next section provides background -including some literature review -and our research question. Section three describes the methodology and the data used for the study. Section four presents our results and section five concludes.
BACKGROUND AND RESEARCH QUESTIONS
Tax systems have been compared across and within countries by looking at tax burdens and tax mix across time and countries, the impact of culture on the development of tax systems as well as non-rate factors (e.g., Robinson and Slemrod, 2011; Richardson, 2007; Bach, Seidel and Teichmann, 2002) . Researchers have found that tax systems vary significantly, that there is some indication of national culture affecting the development of different tax structures (Pippin et al., 2010) , and that non-rate factors of tax systems, i.e. factors related to procedure and enforcement, can also have a significant economic impact (Robinson and Slemrod, 2011) . Similarly, studies examining the conflicting effects of tax harmonization efforts versus tax competition are plentiful (e.g., Lamaanen, Simula and Torstila, 2012; Devereux, Lockwood and Redoano, 2008; Florin, 2010; Gravelle, 1986) . Culture has also been found to be one of the explanatory factors in the development of national accounting systems (Roberts and Salter, 1999) , as well as in the adoption of international accounting standards (IFRS) (Lasmin, 2012) . The recent debt crisis in Europe has reinvigorated efforts within the EU to coordinate tax policies across the different member nations (e.g., van der Made, 2011; Tofan, 2011; Matei and Pirvu, 2010); one example of this is the proposal of the Common Consolidated Corporate Tax Base.
As stated above, the purpose of the study is to first analyze and demonstrate how (and which) countries' tax systems differ from each other. We select three tax-rate factors, each measuring a different aspect of tax collection/government revenues, to examine these differences and similarities. In addition, we also compare nonrate factors (Robinson and Slemrod, 2011) . The three tax rate factors measure overall tax burden, income tax reliance, and fiscal decentralization. Overall tax burden is the primary indicator of most tax system comparisons. It is measured as tax revenues as a percentage of gross domestic product (GDP). While experts disagree on the progressivity of other taxes, such as levies on consumption and property, income taxes are generally designed to be progressive (Richardson, 2007; Robinson and Slemrod, 2011) . Thus, for the tax system's second factor we focus on each country's reliance on income taxes to generate revenues as a proxy for progressivity. The variable is determined by dividing the tax revenues from income taxes into total tax revenues. The third tax rate variable focuses on the level of government responsible for tax collection. Tax policy makers who follow the principle of subsidiarity believe that economic, political, and social issues should be dealt with at the most immediate level consistent with their resolution. According to this principle it is advantageous to handle taxes (and spending) at the local (or state) level because local authorities are more familiar with the community's needs, governments are more likely to be held accountable, and taxpayers are more likely to report and submit their taxes because of the reduced anonymity (e.g., Chu and Yang, 2012; Buser, 2011) . However, as with the economies of scale argument, a central tax administration may have the advantage of reducing costs by handling a large volume of tax filings under one roof. That is, a centralized system, where decisions presumably are made by experts, may have the benefit of fewer errors in judgment and lower overall cost of collection. Additionally, it might be a means to reduce tax competition at the sub-national level. Historically, nations have adopted different strategies with some being more and some less centralized with regard to political decision making and government responsibilities. We expect that the level of government responsible for tax collection will vary depending on a country's historical, political, and cultural background.
2 Fiscal decentralization or centralization (with regard to the level of tax collection) is therefore another key characteristic of any tax system. Using these three tax system variables, tax burden, income tax reliance, and fiscal decentralization, we examine fiscal differences, similarities, and harmonization within and outside the EU. In addition to that, we also compare these "rate variables" with the non-rate tax system metrics described in the Robinson and Slemrod (2011) paper. Tax harmonization and coordination have been subject to various debates within the EU since the 1970s. The two main competing arguments are that tax competition leads to governments being more efficient, thus harmonization and consolidation of tax systems are not necessarily desirable. On the other hand, governments aiming at harmonization have to worry about an eroding tax base due to the infamous "race to the bottom". Two directives (from 1977 and 2006) concerning indirect taxation address the minimum VAT levy, currently 15%. Another directive from 2003 deals with taxes on interest and royalties. Similarly, the creation of a common consolidated corporate income tax base (CCCBT) which should prevent companies from "tax haven shopping" by moving to the jurisdiction that offers the most tax incentives has been discussed at various occasions (Quéré, Trannoy and Wolff, 2014) . We believe that in light of these discussions an analysis of the current status of tax harmonization within the EU and within the eurozone should be of interest to academics and policy makers. Therefore, in addition to the descriptive analysis comparing different dimensions of tax systems within and outside the EU (eurozone) and over time, this study also makes an attempt to explore what factors -other than EU and eurozone membership -affect tax system similarities/ differences and fiscal coordination.
DATA AND METHODOLOGY
We gather the information for each country's tax system from the OECD database for all countries in the OECD and for the years 1965 through 2012. Average values for each tax rate variable, year, and dataset (all countries, EU member countries, and eurozone countries) are presented in tables 1 through 3. The summary statistics suggest, and simple t-tests (not tabulated), confirm that EU member countries and countries in the eurozone have a higher tax burden, lower income tax reliance, and -depending on the year -marginally higher or lower fiscal decentralization than other countries. Of the three tax system variables, burden and income tax reliance are positively correlated for all OECD countries, and the sub-samples of all EU member countries and all eurozone countries. Tax burden and fiscal decentralization are not significantly correlated for all OECD countries, but negatively correlated for the subsamples of EU countries as well as the sub-sample of eurozone countries. Income tax reliance and fiscal decentralization are positively related for all OECD countries, not significantly correlated in the case of the EU countries, but negatively correlated for the eurozone countries. On a yearly basis, the correlations coefficients between the three tax system variables are marginally or not significant. 
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The tax administration and enforcement measures were compiled from three OECD studies (Robinson and Slemrod, 2011; OECD, 2006; 2007; 5 According to these graphs, EU countries do tend to cluster together -with Denmark and Germany being outliers or exceptions.
Of course, in addition to EU and eurozone membership, other factors also impact tax burden, tax composition, and fiscal decentralization. For example, prior research has shown that tax systems are significantly different in common law than in code law countries (Pippin et al., 2010) . Similarly, Kenny and Winer (2006) suggest that the countries' tax systems are affected by different political regimes, such as capitalist versus socialist or democratic versus non-democratic. We therefore expect that countries that were members of the former Eastern bloc will 5 Note that in 1975 the entire sample consisted of fewer non-EU and EU member countries. In the 1990s several countries joined the OECD increasing the total number of countries from 24 in 1965 to 34 in 1995. Some (but not all) of these countries eventually also joined the EU and the euro-zone. exhibit significant differences due their history during the Cold War as well as the economic challenges these new democracies were faced with in the 1990s and are still facing today. In order to control for these effects, we test the tax system differences using simple OLS regression models: 
log of the country's population. A country's gross domestic product per capita controls for the development level of the country. While European countries are relatively higher-income, there is still some variation, especially between East and West. In our model GDP measures GDP per capita (also logged). Further, we include YOUNG (OLD), which measures the percentage of the population under 15 (over 64). These demographic variables are used to control for the potential impact of demography, particularly the working age population and elderly population, on tax burden, tax composition and the level of decentralized public service delivery. Last, we include indicator variables, one for each year of data used in the sample (τ t ) to control for time effects. ε it is the error term and is i.i.d.
As
in each of the three tax rate dimensions (burden, income tax reliance, and decentralization), nine additional metrics were created using the following formula:
MEAN t is the mean value for the respective variable for all countries, for EU member countries only, and for eurozone countries only for each year t in the sample. That is, for each of the three tax collection variables, "tax burden", "income tax reliance", and "fiscal decentralization", we compute three different averages: "overall mean", "mean of EU member countries", and "mean of eurozone countries." Then, for each metric (tax burden, income tax reliance, fiscal decentralization), for each country, and for each year in the sample, we compare the individual country value to the overall mean, the EU mean, and the eurozone mean for the respective year. The difference is scaled by the respective mean and taken as an absolute term. Summary statistics of the difference to means measures for all countries as well as the subgroups "EU members only" and "eurozone only" are presented in table 5.
A comparison of the measures in Panel A (all countries) with Panel B (EU member countries) and Panel C (eurozone countries) suggests that, on average, the differences to the mean for the tax burden and income tax reliance variables tend to be smaller when only considering EU member (eurozone) countries. However, in the case of fiscal decentralization, EU member (eurozone) countries are more different from the mean than the entire country group. This is true for all countries as well as the subgroup summary statistics, thus providing some support for the premise that the tax systems within the groups are more similar. 
Notes: Tax burden is measured as total tax revenues as percentage of GDP; income tax reliance is measured as revenues from income taxes as percentage of total tax revenues; and fiscal decentralization is measured as revenues collected at state or local government levels as percentage of total tax revenues. For each year in the sample, each country's value is compared to the mean value for the respective year. The difference is scaled by the mean and taken as an absolute term.
If countries' tax systems become more similar over time, the difference to the mean will decline over time. Nontabulated summary statistics of the difference to mean metrics for each country and each year individually suggest no significant difference across time with the exception of the year 1995 when several countries joined the OECD and the EU. In order to test across-time variation further, we sonja engeli pippin and mehmet serkan tosun: tax harmonization in the european union and the eurozone: a multilateral analysis of tax systems financial theory and practice 40 (4) 437-461 (2016) 451 employ regression analysis with a time benchmark dummy and interaction variables. First, we test how the country-specific, demographic, and economic factors affect the difference to the mean for each tax system variable: ( 
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Next, we use simple t-tests to determine whether the difference to mean metrics are significantly different before and after certain time "benchmark" events, namely the period before/after 1992 and the period before/after 2004. One important event for EU countries was the ratification of the Maastricht Treaty in 1992. Among other things it led to the creation of the common currency (euro) and established the three pillars of the European Union, "European Community", "Common Foreign and Security Policy", and "Justice and Home Affairs." It also included a clause mandating all member countries to keep "sound fiscal policies" with countries' debt limited to 60% of GDP and annual deficits no greater than 3% of GDP. While we cannot assume that the European Union's requirement of "sound fiscal policy" directly changed member countries' tax systems, we believe that over time it could have led to a more harmonized system of collecting revenues. Thus, we separate the sample into the time period before and including the year of 1992 and the time period after 1992.
The single largest expansion of the European Union, in terms of territory, number of countries, and population took place in 2004 with Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia joining the community. These new member countries brought many challengessome due to the fact that they were part of the former Eastern bloc. Member states anticipated and dealt with significant difficulties. Nonetheless, according to the European Commission the enlargement was a success (Vucheva, 2009 
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RESULTS
The regression results are presented in tables 6, 7, and 9. Table 8 shows the t-tests examining whether the difference to the mean variables is significantly distinct before or after 1992 and before and after 2004. The results for the tax system dependent variables (table 6, Panel A) confirm a significant difference of tax system variables for EU member countries as well as eurozone countries. Specifically, the tax burden is higher but income tax reliance and fiscal decentralization are lower for EU member countries. For eurozone countries, the signs are opposite for tax burden and fiscal decentralization -but not for income tax reliance (after controlling for EU membership). Common law countries, such as the UK and Australia, have higher income tax reliance and lower fiscal decentralization. For the countries from the former Eastern bloc it is the opposite. The size of the country (measured by the natural log of the population) and the percentage of younger people (under 15) are negatively related to tax burden but economic output per capita as well as the older (over 64) population are positively correlated.
For the non-rate tax system variables -the measures related to administration and enforcement (Robinson and Slemrod, 2011) -simple OLS regression analysis, shown in table 6 below, does not imply a significant difference between EU member (eurozone) countries and others. More important seems to be whether a country has a common law system or is a former Eastern bloc country. For example, according to the regression results, common law countries are more likely to employ a tax system of self-assessment & self-reporting of certain taxes, and allow tax officials more access to taxpayer information than non-Anglo countries. Former Eastern bloc countries, on the other hand, have lower dispersed responsibility and lower penalty rates. Also significant is GDP per capita which is negatively correlated with most non-rate tax system measures implying that richer countries have fewer administrative and enforcement tools -such as withholding of different types of taxes, penalties for non-compliance, or access to bank informationthan countries with a lower average of GDP per capita. Although regression results do not suggest a relationship, Pearson correlation coefficients (nontabulated) are significant for the correlation between the EU (eurozone) dummy variable and the self-assessment indicator (negative) as well as the "coverage of enforcement" measure (positive). This implies that EU and eurozone countries might be less likely to allow taxpayers to self-assess their tax due and have more enforcement possibilities. It is important to note that due to a very limited sample size for nonrate tax system metrics (a set of 34 countries and no time-series information) any failure to find significant results could also be a problem of statistical power.
The results for regression model (3) are listed in table 7. The dependent variable in each model is the scaled absolute difference of the tax system variable to the respective group means (overall mean, EU country mean, and eurozone country mean).
The regression results suggest that EU membership and eurozone membership are generally significantly related to the difference to mean numbers even after controlling for code law/common law countries, former Eastern bloc countries as well 
countries only, and difference to mean of eurozone countries only. For example, we find that EU members' tax burdens are more similar to the mean tax burden of all countries but also more similar to the mean tax burden of EU countries and the mean tax burden of eurozone countries.
The impact of time effects was introduced with the two benchmark years, 1992 and 2004, to test if tax system harmonization occurred overall, within EU countries, and/or within eurozone countries after the Maastricht Treaty of 1992 and/or the biggest EU expansion in 2004. We used t-tests as well as regression model (4) to evaluate the difference to means before/after 1992 and before/after 2004. Table  8 (Panel A) illustrates that tax systems seem to converge with regard to the tax burden variable but that there is much less harmonization for income tax reliance and no convergence for fiscal decentralization. More specifically, the tax burdens converge for all countries as well as for the EU countries. Income tax reliance converges for all countries but not for the sub-sample of EU countries, and countries' fiscal decentralization does not become more similar over time. Note that for the subsample of eurozone countries there are no data before 1999. The results from the t-tests further suggest that the 2004 expansion did not impact tax system harmonization much. The tax burden variable (tax revenues in percent of GDP) converges for all countries in the sample and for the EU member countries. There appears to be no harmonization with regard to fiscal decentralization. The t-tests only examined whether some harmonization is taking place but not whether there is more cooperation within the EU (eurozone) than among other OECD countries in our sample. This is tested in regression model 4 with the results presented in table 9. The results confirm that the difference of country tax variable to the mean tax variable is lower for EU countries in the case of the tax burden and income tax reliance but not in the case of fiscal decentralization. The significantly negative correlation of the "later than 1992" dummy variable with the tax burden and with income tax reliance indicates that after the year 1992, on average, the difference between the country variable and the overall mean was less than before 1992. Again, this correlation was not significant for fiscal decensonja engeli pippin and mehmet serkan tosun: tax harmonization in the european union and the eurozone: a multilateral analysis of tax systems financial theory and practice 40 (4) 437-461 (2016) tralization. After the year 2004, the absolute difference to the mean increased again for the burden and income tax reliance measures but decreased for fiscal decentralization. The coefficient estimates for interactions between the 1992 year and 2004 year and the EU dummy variables provide a mixed image of tax harmonization. For the tax burden measure and for the income tax reliance variable, the interaction of EU country and later than 1992 (later than 2004) time measure is positive (negative) which would indicate that at first, the difference to the mean decreases less for EU countries than for the entire country set as a whole but then, after 2004, this trend reverses. For the fiscal decentralization measure, the results are mostly not significant suggesting that tax system cooperation within the EU or eurozone is not significantly different (stronger or weaker). 
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Nontabulated results using dependent variables with the absolute difference to the EU mean and the absolute difference to the eurozone mean also imply not much difference in cooperation within the EU (eurozone) than otherwise.
CONCLUSION
Tax systems can be assessed using a plethora of rate and non-rate variables. This study focuses on three rate variables measuring different aspects of tax collection as well as several non-rate measures related to administration and enforcement. The descriptive analysis, graphical representation, as well as t-tests indicate that tax systems within the EU and within the eurozone (even when controlling for EU membership) are significantly different from other countries' tax systems with regard to tax burden, income tax reliance, and fiscal decentralization. As one might expect, the tax burden in EU countries is significantly higher than in other OECD countries. Interestingly, countries in the eurozone have, on average, lower tax burdens than other EU countries that have not adopted the euro. Income tax reliance, which has sometimes been used as proxy of a tax system's general rate structure and progressivity (Robinson and Slemrod, 2011; Richardson, 2007) , is lower in EU countries and even lower in eurozone countries. Similarly, there is less fiscal decentralization in the EU; again, the difference is not quite as high for countries in the eurozone as in countries that have joined the EU but have not adopted the euro. With regard to non-rate dimensions of tax systems, i.e., metrics related to tax administration and enforcement, the differences between EU countries and non-EU countries are not significant.
When analyzing the change of the tax system variables over time, one might expect some coordination of certain tax variables -especially within country groups that have a common currency system. Indeed, t-test results confirm overall tax system harmonization with regard to tax burden by comparing the difference to the means for each tax system variable using the benchmark years of 1992 (Maastricht Treaty) and 2004 (largest expansion of the European Union). For other variables not much cooperation can be detected. Moreover, tax system harmonization does not appear to be different (stronger or weaker) for EU member (eurozone) countries. This is noteworthy especially in the current political climate where many politicians are asking for more tax cooperation among EU (eurozone) member countries. The next task might therefore be to identify possible reasons for the lack of cooperation. One answer may lay in the analysis of non-rate factors related to administration and enforcement (Robinson and Slemrod, 2011) . These variables measure how countries administer and enforce tax collection, with higher numbers generally implying more/better means to combat non-compliance or tax evasion. Unfortunately, for the non-rate tax system dimensions no time-series analysis is possible at this point. Of course, it would be interesting to compare and correlate changes in tax administration and enforcement with changes of other tax system variables. Future research may investigate whether a country's tax structure changes together with the administration of tax reporting and collection. Furthermore, a tax system index that combines non-rate and rate information might help with future analysis and comparisons. We therefore hope that this research will be extended to develop a more comprehensive tax system index that comprises the different aspects of taxes into one measure.
